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Rate of Change. Major sources of methane (034) are believed to be
mining and production of fossil fuels? anaerobic fermentation of organic
material due to microbial action in rice paddies, swamps and marshes,
tropical rain forests, and tundrai and enteric fermentation in mammals
and the activity of termites. The primary atmospheric sink is by reac-
tion with hydroxyl radical (OH) in the troposphere and stratosphere*
Methane degradation is an important source of atmospheric carbon
monoxide. Water vapor and odd hydrogen species (OH, HO2> are impor-
tant products of CH4 oxidation in the stratosphere. The atmospheric
lifetime of methane is approximately 7 years. Current tropospheric
concentrations are about 1.7 ppmv. Methane concentrations have
increased 1-2% per year since careful observations intended to determine
presence of a trend were started in 1978 (Rasmussen and Khalil, 1981;
see Machta, this volume, Chapter 4, Section 4.3).

Signal-to-Noise Ratio. At this time it is difficult to assess the
extent to which the recorded increase represents a short-term fluc-
tuation in the methane cycle or a long-term trend. Historical studies
of methane concentrations are desirable.

Methane can be measured with a precision of 0.01 ppmv and an accuracy
within a few percent. CH^ is reasonably well mixed in the troposphere
but decreases in concentration with altitude in the stratosphere owing
to reaction with OH and other radical species. More CH4 is found in
the northern hemisphere than in the southern hemisphere.

Adequacy and Availability of Data Base. Regular measurements of CH^
have been made for only a few years.

Spatial Coverage and Resolution of Additional Measurements Required. A
few sites in each hemisphere should be adequate, if well chosen. The
existing programs may be sufficient, although additional measurements
may be needed for a better understanding of surface sources and sinks
of CH4 and variations with altitude.

Frequency of Measurements Required. A monthly record at several sites
in each hemisphere is desirable.

Feasibility and/or Existence of Technical Systems? Continuity. Ground-
based measurements may need to be expanded to improve monitoring of
globally averaged tropospheric concentrations. Satellite measurements
may become available within a decade.

5.3.3.1.6 Chlorocarbons (e.g., CFC13, CF2Cl2)

Sensitivity. A number of chlorocarbons and chlorofluorocarbons have
strong IR bands (Ramanathan, 1975? Wang et al., 1976). Ramanathan
(1975) estimated that increasing the concentrations of both CFC13 and
CF2C12 to 2 PPbv could raise the surface temperature by 0.9 K. For
the same chlorocarbon abundances, Lacis et al. (1981) calculated a
surface temperature change of 0.65 K. Other chlorocarbons with known
absorption features in the same region are CC14, CHC13,